esp@cenet - Document Bibliography and Abstract 1/2 — v 



Patent Number: p EP02770Q3 
Publication 

date: 1988-08-03 

Inventor(s): TURNER HOWARD WILLIAM; HLATKY GREGORY GEORGE 

Applicant(s): EXXON CHEMICAL PATENTS INC (US) 
Requested 

Patent: Fj WO8805792 
Application 

Number: EP1 9880300698 19880127 
Priority Number 

(s): US1 987001 1471 19870130; US1 98701 33052 19871221 
IPC 

Classification: C07F1 7/00; C08F4/64; C08F4/76; C08F1 0/00 

^? s C08F10/00 
Classification: 

Equivalents: AU1294588, AU610863, BR8805025, CA1 3386 87, DE3855Zg ?D, ES2095273T, 

□ FI101478B , FI884486, HU52791, IL85098, gP1 501 950T\ JP28801 76B2, 

p PL159854B , PL270366, PL276385, p PT86671 , H RU2074770 , YU16188, 

YU 178789 

Cited 

Documents: EP0200351 ; US3231593 



Abstract 



A catalyst is prepared by combining a bis(cyclopentadienyl)zirconium compound which may be 
represented by one of the following general formulae: (A-Cp)MX1X2 (A-Cp)MX'1X'2 (A-Cp)ML; and 
(Cp*)(CpR)MX1 wherein: M is a metal selected from the Group consisting of titanium (Ti), zirconium (Zr) 
and hafnium (Hf); (A-Cp) is either (Cp)(Cp*) or Cp-A'-Cp* and Cp and Cp* are the same or different 
substituted or unsubstituted cyclopentadienyl radicals; A is a covalent bridging group containing a 
Group IV-A element; L is an olefin, diolefin or aryne ligand; X1 and X2 are, independently, selected from 
the Group consisting of hydride radicals, hydrocarbyl radicals, substituted-hydrocarbyl radicals, organo- 
metalloid radicals and the like; X'1 and X'2 are joined and bound to the metal atom to form a 
metallacycle, in which the metal, X'1 and X'2 form a hydrocarbocyclic ring having from about 3 to about 
20 carbon atoms; and R is a substituent on one of the cyclopentadienyl radicals which is also bound to 
the metal atom, with a second compound comprising a cation capable of donating a proton and a bulky, 
labile anion comprising a plurality of boron atoms capable of stabilizing the zirconium cation formally 
having a coordination number of 3 and a valence of +4 which is formed as a result of the combination, 
said second compound having one of the following general formulae: [L , -H][(CX)a(BX')mX ,, b] Wherein: 
L'-H is either H<+>, ammonium or a substituted-ammonium radical having up to 3 hydrogen atoms 
replaced with a hydrocarbyl or substituted-hydrocarbyl radical, a phosphonium or substituted- 
phosphonium radical having up to 3 hydrogen atoms replaced with a hydrocarbyl or substituted- 
hydrocarbyl radical and the like; B and C are, respectively, boron and carbon; X, X' and X" are radicals 
selected, independently, from the Group consisting of hydride radicals, halide radicals, hydrocarbyl or 
substituted-hydrocarbyl radicals, organo-metalloid radicals and the like; a and b are integers >/= 0; c is 
an integer >/= 1;a + B + c=an even-numbered integer from 2 to about 8, and m is an integer ranging 
from 5 to about 22. [L'-H][[[(CX3)a , (BX4)m'(X5)b']]2M] Wherein: L'-H is either H<+>, ammonium or a 
substituted-ammonium radical having up to 3 hydrogen atoms replaced with a hydrocarbyl or 
substituted-hydrocarbyl radical, a phosphonium or substituted-phosphonium radical having up to 3 
hydrogen atoms replaced with a hydrocarbyl or substituted-hydrocarbyl radical and the like; B, C, M and 
H are, respectively, boron, carbon, a transition metal and hydrogen; X3, X4 and X5 are radicals 
selected, independently, from the Group consisting of hydride radicals, halide radicals, hydrocarbyl or 
substituted-hydrocarbyl radicals, organo-metalloid radicals and the like; a' and b' are the same or a 
different integer >/= 0; c* is an integer >/= 2; a' + b 1 + c* = an even-numbered integer from 4 to about 8; 
m' is an integer from 6 to about 12; n is an integer such that 2c'- n = d' and d is an integer >/= 1 . Many of 
the catalysts thus formed are stable and isolable and may be recovered and stored. The catalysts may 
be preformed and then used to polymerize olefins or the catalysts may be formed in situ during 
polymerization by adding the separate components to the polymerization reaction. The catalysts will be 
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formed when the two components are combined at a temperature within the range from about -100 DEG 
C to about 300 DEG C. The catalysts thus prepared afford better control of polymer molecular weight 
and are not subject to equilibrium reversal. The catalysts thus produced are also less pyrophoric than 
the more conventional Ziegler-Natta olefin polymerization catalysts. 
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7 >*A9i|-»^'< KfAUl/- h« : ^ t Ko^rt- 

A ;i//< K f A * 1/ ~ vJ-^/tT 

a k * n <K i/ - y - ';^otA7>*i«)A|.ft*/< 

^' 5/ f 1/ - h ^ *J 4 '/ ~t a t' iV T > * — /* t- * * '< 
(o-r^/P> T>* — •> AI"**/« 
K-F/y.+:u-hs V7xiA7>?;ni-A*'<Ff 
A .U 1/ - K y (p-HI*) 7>«i9Al-**'< Fr 
A ^ _ j. 9 : h 1; t K n ft tU ^ - S»7 Vt-- 1 ? i» 
i*. U li h y ^ f-/PT>t-^^l-*^' c K r » »K 
— f K k tjif-^rv* — ^ i. 1 - A * /« F f J> # U - 
^ y^nt*/WT> : c- , >^l-»-'i''' < F f » # 1/ - ^ 
^ y ( n-^ ^ ^ ) 7 >*-9 K f * # " J* 

j. «; 7*i^7>*i9Al-«^'< K f » +• M - I- , h 
y ( p- h v ) 7 v * ~ 7 a i-» ^ /< k t » * u - f . 

H . N- > f-/WT~y O^l-^A"* K f * W - H . N- 

{>*^*7S!li")i.H*' , Ff*#l/- 



A 5 I: S t & S " <t 6 <J| O W ft W A 1 81 W t 'i 
M ii t « T u « 0 + a r - * > © « a jss a« si W a -r /* 

, 7-*>©8* * t * e x (bv (p-rf 
t > * - * 3 y * w — b » ex < »- r * ) 

T > * ^ «> A 3 ^ a # U - b , e X ( * y < n- 7 *• /W ) 
7 > * i * A ] 9 «KI/ - b , .e X t b 'J ( • - 7 *- 

Ar ) T > * - 9 ± J Kf - K fx [ h »J ( n- 7 

* /b ) 7 > « — ■> i» 3 frt^oo^a.HW-h, fx 
[by <q-7*lb>7>*.=.'»iO FfOoo ^« 

«KP - F , b«J (B^f A) 7><ei>J A|-A*/<f * 

* u - ^ , b g (0-7**) r > * * i-/> * >< o > 

ft # U - b * b'J (n-7 7-*) 7 Vti9A|-ftA/<. 
FfftiUl^ - K h 9 < d- 7 /b ) T>*s.*/»j-Fy 
> f •> 'J A -l-**'<f * «K b ♦ M C n - 7 * IV ) 

T>*-*A 7 o * -l-*Jb'<b'?*i!tt'-h;*: 

*' 7 > *i J; V 13 iV # 9 > fB a ft «5 * * * 3 > & £ U ft 
A>#3>7-*><OiSl* fc t KM V s 13 sK 5 > (24). T.B- 
J> » /b '< 9 > 5F 5 ><IBK 9.1-0* **«■> > 5* # 

9 > (13). 9 > f * *W KM K -7.1-';; f 
i>A/b/<->>5*a«K?>, K f » 'M KM r - M - / f- 
A -2.T-i> 13 A"* Q y 3 s 13 * 3 > * by (i-^f *) 7 

>*i-)i.'>>f»4fp - b ( i o * h>; < n- r a ) r 

— t> A6-*^/<9»^rJ«b — b <l 2) » b 'J « «-7 *■ A* ) 
TytiOiT-AA/^yf^iKP-Mll), by 



fcR¥l-50if)50 (8) 

I- (1 2) « h» In-?**) T > * <=. <9 l.i- V to A, '< ? 
> 9* 13 iK 1/ - b (UK h'J <ft-7*A) 7 > * i 9 A K 
5* * *\ «f K5f K f /H.9-y ftA^O >f 

— K h «; (j-^f *) 7V«i * /. * > ^ ft * K 
9-f Kl-xf * -I.l'-tf **»<*>f,*#l/-h 1 b y 

C o-7 * /b ) 7 > * A * £ *> > * 1> <t ¥34 K -I- 

7 *■ /w -7.9-i?*jw<*;'7 ? a.-Ki/-b, by < t> - y * 

* ) 7>*-9A1>>7 ? a'W K9 -f K -1-7 »J A -7. 
|-i?>»Jl.'<9>?»*W-F, HI ( n-7 * /b > 7 > * 

— 9A9><F*/»*K*-fK *I-M / f A i' H - 7 . 
|-i>a/W<«?>**fc#V'-b* MJ (n-y f A) 7>* 
-OX. * V «F * < K * < K -4.9-0 7 o * -7- A A, 
/< 0 > ^ 13 # U - b : jK* >*J:i;j»MK7 > *i A 
<K9^«J:cf^»4C?>Ott« A: & 4. I* 4-* *"W * 4C 
9>(HK I.J-0*4"W*-**><1I)» 1.9-9 * A* *< 
f A«9 >(14). C ? » 'W KM K -1-7 * — K> -i. 
8-0*/b'< K f * '* 4 V 9 4 K f- * 
-L.8- i? 11 A,'< / + *> > * 1> " 4 ¥34 K -I. 
J- > 9- A* -I. t#9 >9. 

« ti [aTJ:M#t5 7i^ >oWff»«*«n«W«'i 

T) * ftK*A#9>Ott*J5CfAB>K9 , /7a*> % 
t: k Kit h V < o-r * ^ ) 7><J=.^Atx (y*-/*-* 



¥34 K -1.1-^ » A y * * W - h> 3 -»< A * — h 

(in) * hy (A-a**.*) 7 > * — •> -c* cx (o>^ 
tj <* 4 v 3 4 ¥ -y,i-';»A^o >f»# p - ^) 7* 

u-h(ttttlS) ( B ) „ h *J ( n-7 * * ) 7 > * ^ O 

i. fX -f K -9 -f K -J . 'J U A"< * V -r 

* *t v — h ) a '< * * — ► <m> . by < f 3- A* ) 7 

V * — <> U fX (*>5 s *">«f K5*f K -T.B-S>*>* 

/<9>f**u-h) i -/ y u - f (H) * h y <n-^ 

f-A.) t>*-0/. ex (OV^rt'W K5-f K -7. 

n A* *> > 5 s 13 .UP — K) + a 7" u — b ( m 54 J£ ) 
(ID), by (a-7**)7>^^.»7^ex { 0 > -r 13 
4 ¥ 3 4 ¥ -1 . t- ? » A> '< O > 13 # V - t- ) T * l- 
(ftfifctt) (HI) . by <n-7*iU) 7 > * - 9 U 
f x I J 3- 4 ¥34 ¥ *"A--J.»- 

A#P-M 7 U — h (ffl) , bV (8-79- 
;V) T>*-OAex C^^-'W KM K -7 . x / 3- 
A> -1 .l-*J 13 A"< * > 9* 13 & Is — b) (^o 
AStti) ( m ) . h V ( n-7 * A ) 7>*-OA ex 
ihQ7**3t**'+4 ¥34 ¥ -1 . 1- 'J * A, <) y ? 
ti xff v - b ) 3/<A»f^-b CD) . b»J <n-7*/V) 7 
y*s.»>z. fcr^ ( ¥ 3 s t> ^ 4 ¥34 ¥ >J n A< ¥ f* 13 
#P-b) 3/«/Pf-b (IB) . ex Cb'J < n - 7 f- A> ) 
7>*iO/.3 ex < P 9 13 4 ¥34 ¥ ¥ 3 s 13 sK U — 

h ) v y u - k ( m ) > h y x (by c n- 7 * ^ ) r 

y * 1*1 ex ( 9 > 5» * 4 ¥34 ¥ /b '« 9 



> y> iK i> — b ) ^oy-b <m) * ex [by (n-7 
7 > * — o a ] ex t •> > f Ji a k -7- 

»*'«9>fj»#v-h) <iv) , ex 

[by ( n-r * * ) 7^*^0/0 ex < 9 ^ * 

-f K 3 4 ¥ -1-13 ^/<">>7 , «#b - b> 3><^y--h 

(m). e x [ h u <n-7*/t) 7>*-n] ex 

( <) > f A *f K M K Vfftifb- b> 

-•y'trU-b CIV) 9T*&, (tX^ahXT^-OAft 

e«r*«j&<^ ta w ic & fc >6 iw , 1127 ^ ** 

-fctfatt*X7+-^Att<r*»V|OttZ:ft6ttt tT 

BUT. <■ LTJ:i:«I44nfc*B»oSJ-«fttttt 

\z t * x tt m to k w & 2 n ii & m * 9- * > & % «^«* 

ttllT'e S C 4«<flRT*4. 7 > * - •> A J2 t «n» 4 

»r{bfttto7i*>^to*^j»i:»Lt$ST 
7o b >&fi*S«Cc*5fc*!>i:: + #**^ ( W - ft ^ 

+ 5)7<# < i* n t* & ti i« • f ot >fts 



A> -s 9 xj * > * V * - **y i. 9 / + * * m O 

fc»«8-R»t t TttaLT^^i'. HUT. * tt « 

*fciJ1©SttJtt«*te&**fc*^^»«> / '*"* >t 
if k> tt i» • t^V:fct*«. c *v u > f * ° < > 9 

C H ± L U 1' « UTXBi:, IttLTiO^Kffi'XT^ 
* > £ 4 *. « • * tl * S & «= * *t*t KD**lfAi 

» > ? o ^ > ? i; * — <t 6 cm — a 

u jt t i * £ i» © bb © » - a s ± ^ k «> » <n> i= jti 



«^¥i-50inj>o(io) 

o ^ ^ * •;; Jt .r-ii,3gJt©K'fcaS©fi<5*tf:fc6 & a< 4 

is «9 n x . jso*»ttMil* , *o*iv% ra*>*««i 

ft « <> © « fcJ:tfSt5Ti:»>*&l»nitl*4j-?4>©. w 
a +b + c- 2T/fc*©d«**MT*L\». a + b + c- 

is^r3tt»s-r*ttttfl - H - B » *) * *f * * . 

■c-tt soot; © a iff g ia t ts 6 * * * - t \z x * x -> < 
- * a 4 *- & um *> xmm* * * t> *j * ? > *• * 

<ltf«Ttfctt«*d<)«TB6Ti*. a - * U 7 < 
i> * 1/ 7 -f >**tf/«fcttT<fcf-U>tt*fifi1© 
*y-7-**©flfc©*&fU*y-7-£ffl*£4>ttTlti6 
tftfc*i:fctOBttliBIV»&n&. tHLTtf£UC© 
B © * y «r-©JIi^©fcl&©$fc ft ttW IS *i^*t£»l©& 

-fc X K A & ft * ig 2 8 tt ft ft » fR W * J: SS ffi 6 * 



£ At *T ft Li». U tt i* 0 J« 56 * £ « * £ * tt i» * » 
•,ftt>»Lft*>*"<dT**. 

» ft « » « w »* j t o < * ft * . a. i *: is a « k i* * «e m 

Sfci?UHfTa*D©*»**'<*i8t**efcJt^. * s. T * i§L 
ft ffi IX li . jgf LtWPa^-Clttti^', fi tt & J. # tt 
a © lfc ft * ft * frtiiMV^? * * > * 
^ * * v . * 9 9 > 9 : C3S5-fciC^ffinit 

K ft * ft » fcfcAtfV*o^4-*>. •> * P ^ ^ * > * 

tf5SSfli-H*tfT/V + *»tt3fSfc<t£<&. fc t * K 
K > > * I- ^ x *✓ . 4-i^UV»T**. * L ft i3 tt £ 

l t i* • * © *- - ^ ? — ^--?^iB6Aiiai*<n]v>^n 

tgt*ftft«*8*«ffl*T*££-rs£** fit" ft 

* > croh>) ©±SS*ftl:t-85A<£K£*r C W — ) 

SJi#Jt©Ktt&© — oilSdtii^t^h** » — © 



trsimans. c©AfcMux. joiftawo^ f * 

i>« * ft ft W <hydr Ido) Tft«U&<*. *ft^^*<ffl»f- 

4 : t i: a i L ^ ii & t ^ # R II tc » » r ft £ to 

LTJHtt*-*. ffl-fii»J)<-»iS: 

<»-> aic^Jb©tt»iS©-->ii , rD h > ft * 

(SH-) £»:S8-l£fl*>7-*>©Jfc#ttl : l*ftl* 
* n a ± is 4 © A< H ft L v» . SJ Z. ft 6 « » n + * > » 
a (cod Jugate base) li . 

un$&*nft£«*2-*>£©«Kft£a0"r**» ft fS L 

ft #- * V it fift t T . ^tt)^attStftAH^^4>t©l£ 

ft ft u & u « i» * c * iWi n*. ^ 
tniigtttttt*W«t*:i'x<flHH:»«*i:»4. 

fttiLIX. IJ-ft^«8©*^^>* < T>*-«>i.^^> 

•e « « ii > c©-f*>ct**©^«r»»U. *n« 
*©»7kftJe-?A« ft^4 vT*o/iia&©J;-jisSluL 

UT>*--V^*i*. B C i "i IS L T . SI-(t^«9©* 
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* a zk * IS * <* * 
t n * « j& ^ • **c»jn^ft6««>a*'*>**« | M 

Ktfg-CfcSA^l-attlBo^o h > * 3 C t K a » 
($&OiStti:J:oTtl^ti/: < I* tt I* *< , 

c » - > & # *< 55 r. BEjjtEic t/: t i , ttaeasura 
v* * n * » - & # ic « i:«>*^d*Jh.T^/r^e{ittT 

jl at > li * fl$2Ctf>K(iKtt&a. * *4a *#t«^BA 
*• * ^ * * fc tt * © £ W * * Us £ A t * 

joU±W^P74 > a * & / t k tt 7 

JbojffeOt ^ 7-i-lt IClSWtiiMT, ZOJto 
cBfttfcllTU*, Jh:{3«oj:?i:« 2D — ft ^ I* 
i:$*n«7-^>li. * 7 f >, 5> *" U 7 «r * fc 
li 7 * f u > * C3 4u * / v-cj:-»TaA»iiB&Sft» 

± j: 2 W o J: •> l: » J: I: W ? L 85 2> G> JO — It « IS 
ii J: 1= # L " <t6«4li6 L T £5 ft- Ml « * 



fcft? 1-501050 (11) 
tt»»a«. * *i * » » l s *<o»Hftfftfc*iuu^ 

5-*>©*<««jfct*ttff£T4>* — * » e *s a n 

fcfta«t*vli3J»LT. fS ft ffl 6 I* » * * it It 

^L*R#©#»SfcUttWfitc313:Ti>*. ft W « tt 
ff£<DQ»i:^oT L If * ft *- £ fcta^Tl»ttl'4«, 

stt»wsB«*at;* * ^ a « * n x i* * u»s t* a ts a 

ir # s # M » ^iJLii-Ktttt^K-^s&^^^sft-r 
* , * 35 x. * ft * . 

|$K<DHl.i:ji-»-C% L if 6 ti < Od< ± U ft J: 
o Iz ^ i/ 9 a * > * 'J — /H3J:<BBIft<Bfit!ftfc*tftt 

)&B<£S£{k7i* > <o * * * * ffi * £ i» £ t \» X 
A^hT^i. c O £ K M L T » ^ at>/»f * > + 

« 4 u o n t , *j**ft*t-*->tt*;A.K^*Sc£ic 

xr^fiiotftSOD^S * £ 0-stt*lcoft*c, J; 
O^fcUSfcliRtCtt©* 9 »hi l»7 fi* > tW V t , 

n i* * . 



> ^ i i a ) i; ^ 3 — $ a ';>f*t m ( 7* *■ 

/W) 7 Vti9 >t«#I/* K12)I 

fc tx ? . *- if * A"* *> > (11)4 - 16 C L * & It 

Sttiz ti;i-.Tff&ni. ffi . * »J tt © * 
7 * ffi £ Jtt I* « * K (xf*fF5yf*>?D^ 

> * j; A A /U ) J? * 3 ~ 7 A p.* l-^ftAr't 

5. Cftfc«>ttA04*lcai*T* S B 6 M ttli * 
R £ f* *- Jft -IODIC - tf) loot «RBBrt«SltTiS L /i!8 
- ti:i->t-J< * ft /= . « W 

tea* t$»-tfi7^tt<&ffiett«u. t: * (<AbKo* 

g tt « a< a » * tfe s> is £ a i* • &>/?o^>*v>i=. 
^ t5/*oK>**;i - /v) y a =» — o a ft 6 * , 7 

*«*Ct*<Tft* tt£*U*l/7< > * 5* * P 7 4 > 
*fctXT-fe*-W>l!fc*fifU* J -7 — iz X -jTSIKSni 

* s r ft 6 es . fti;j:»)*so7i^>* tosi - 



^r%<t*RiD*> ElTKKttdft* — II* 3* * * *t t 

T »e * : 

a. <A-c p > ut x, *a' ho * tr ] " - tu-c F ) «! j * or ] " -►t' 

* fc it tu-c p > m i * tr j " +nx» * l* 

b. «-c p > iu' i x' , +a* HO * cr ] " - iu-c p ) Mr , x* » id" or I " + l* 

* a [<*<„ 3 ta' t X' i 1Q* tB* i ♦ L* 
C. «-C p > tt+tL' H1J * IT ) " - tt*-C p ) HOJD)' IT ) * *L' 

d. tc p }(£*> «i ♦(l* hu * tr 3 " - iic p xm-c p *> »■ 3 * ir l " +l* 

* U [ff p ) <1-C F VW * IT ) " ♦»! ♦ L' 

IKOfiJSSti: i> ^ t » 3t ^ A - D 11 * ft 10 > * o 
1 - 4 l:tnfftfiSt5. B' liJb<D^S^J:t;6ir 

tatt«*ft« — »*i:-af»a6tt-f*>**6^ + . 

i t 7 (ij-';*^'<^ vt»^i/ - n 3/<^t- 

- h (HI ) 4 <Z> R 15 «r . » «£ ! D KMB * ,3 C NNS A 

euKu i«f nt*o«o«fl»fc»i:iii»4 Lx«tt 
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*>±. *LT±«OJt*l=* to MM* * « * O 51 » * flit ft 

J: l» . ^QSiSfTB^dattMU R © L "C * ifc «JI » 

» L T * HtJ:BO^':> * S i<JI «> tt ft M «M1 * 
tt # © f- - ^ 9 * 7 ^ttttcouxjfefiUWTtt* 

*l ft fe T . * b 7 ^ > tl Jt & / S li 

rtf uvtt^jaflt^-ttnfitft, « fc a * 0 
± ia * £ t> -tt r is & ft * « . *itino»6ro-t^Ti4, 

£ * ft « , ttttfcfc* ffi G a « * fc«fci;flr£[E;*j0Wtt 

t«u?i:^u. air, *»nn®iatfl-rwia*n 

ft # y - tt * *ftt fc«*Olt©J4HHfiffJO«^2 

ssi »ii t h is * n ft t - ft u - ^e^esft^st. 

<D fi I* £ K U * b * A tt l* • 2t«cy|otoWrSa*ft 
— 4ttttU» TAi i •> A T A + * O J: 5> & 

ft . 

ft ttfl ff> fcf * L V» 3? W 

*«WQlT*tl*3!*«fc*si'T* ffi & U « U S3 JV ~B 



»a¥i-somso(ie) 

I) t t W i L < U . z-3d<lilii«l:3»?n/:, ft 

jro^^^^x-*) 5* A => ^ * J* , £ fc « C X ( £ 
ok>^xx-/W) 7 - $ 2. ft £ «r , £ITi:2fiO 

7. I (CK) M (BH) e "~ 
£ £ T ; 

a xttt^l : c x I* I 4» 2 ; ax + cx-2 ; b * 

(2) R0-lftSttttBtS4f9>lfcK»A*5>T 
-=.*>«D=Sft7>*-'?A£* S /; IJ * -K 9 > Ifc 

8. I (CH) ^ (EH) By « by 3 Cr " 
C C T : 

B » C. H U * K ^ * « # * R S *J i Cf ?X ft : 

«; c y li 0A<9 3 & : ay + by + cy- 

4 ;nyUSA*0lUTOBI, 

o) <*0-tt**«ffi*r*AK'K*>*fc«aK«A' 

I. [tl(CH) u (BH) M M bj J eJ " 3 i mz 01 * ) **' 



B % C, H * MZW-tlt^nOlft. K * * * » * 

3 & £ JS ; « iliO^^ZCeoKKt; b z II 0 4^ 

2 C ? 0 S tt : c t li 2 * fc W 3 : m * tt 9 *• * 1 1 * 

-TO$!»;a2+bz + cz-4 ; n : D 1 1/ d ; « 

T>«i9***-*>0HKft**0&*tt* ei u * 

> * > * ^ •> ? a *<>9i>x-— *? ju a ~ & i* 1? A 

9- A* ^ 'J ( n-7 f * ) 7 ^ * - •> A A /< -> > f A 

l» X a « T I* • XX (fsfjt+fri/ta^'sf'J*.- 

i, A 3 - ^ a - * fc 11 ? - ■> ^ s; y * * *< K . K - 

fife Jx + ft . *JI(l0»tU'»8«TBII«tff4«)i: 



* n * ss # i* * »«u<tt»*JK*ft**««*r* a 

UTSLdihA-iV^fft^tS. to 101* & ft 

i/aun Li*wfis*fpft*c«+»T*&. 
* as m e> ij « t e l t fl b IT- * l i» » tt « rr i» 

u$ isj , i - w 6 o a © id s ^ & ft t i= * » a n * u ws « , 
:?tT*»M*A^to»Mlv». i tf « b » 

l4«J&»Wb, WW. *-ftSSttiW-tM*. »rrliegf*<X55<0 

Y o ^ n t' - i: J: t T rr t « 
^» B L 

1.0 r o *r * («>^>f-^ -5/ ^ p ^ > > j?* — a) 
i? A 3 — 9 A •>* > ^ * 5 0 el J- > * -c £ * -tt . 
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*4l*»0.ft2r I- 'J ( n- "7 * A > 7>ti9AI.I-?« 

- « -20t "? ft tt L /iBt» KfcWf**lPW 
L, «> s 9 > T ft l» . £tt L ti . fSttM«OCaU0.75 
r T * . C <o£fittfc © — r * < *W * 

>f A^Jn'Or^ii*) y A ( K f » F 9 

* K-7.B- * a '« * > 7= a a: u — h) y a a .=.»><*. t 
t -c » a * n /= . 

i a X It 09 -<* i* • i.iioea c«>*y*-AV*p 

/P 3 i ^ i ^ y * A «■ 1 0 0 trl ^ > 
I* *t\trt,* 0. SB c OJ.I-f fi r 
a # 3 >(]|Jit</F**>ltt S si t a T L T » i 4 
w fc te * ■» T * i5 tt * I' 7 < yill&tta*ff-»fc. IS « 
*£VISttOB)rtEd«tt:RLfc, 1 0 J) B: % IS f» «■ ?P IP L ^ 

* > * > t » * KiaLfc. ££tt<B«fitto.B5r"P« 
JStt)ttttT<>«tr^ (*<>*y#-A->?o«*>*yx.=. 

A ) y + A* (Kf K * ■* K -1 . 1- i> » A /« O > * 

a # u - »> > tT»BJ <ifc. 

*^M't*/^>{»*sA) 5> A 3 •» X. S? y *- A 4 
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$0ol © ^ > * > £ 8 A? L . 0.1*5 r tol.l-'J i* * r* o > 
? n # 9 > <iai* £ O fA*>*«t$ml«-aTLTtU<. 

'O^TftW, KSLfc, 4KttO«fltt 0.50tc ft 
Ai/^o^V^V-t— AO y f- A ( Ff »«4 F 
tz . 

SJLB 4 

fljvtiJ-uXSi^t/:. taijfe* c © 5 0* * 

tf* 300pfU(Sllcc./cJ) xf-UVTlDtEt* eCTC-Ctfl 

i*Lfttttt*9*f l'>0«ft« 81. 9Sc 
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